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Claims 



1. A flip-flop circuit of CMOS construction characterized in 
that the respective outputs of the data storage circuit (6) on 
the master side made up of a plurality of logic gates are 
connected to one electrode through the medium of switching 
circuits (7, 8) that are made up of at least 2 series MOS 
transistors that transfer input data, the respective outputs of 
the data storage circuit (9) on the slave side made up of a 
plurality of logic gates are connected to the other electrode 
through the medium of switching circuits (10, 11) made up of at 
least two series MOS transistors that transfer the data from the 
master side to the slave side, and the respective outputs of the 
data storage circuit (6) of the master side are connected 
directly, or are connected through the medium of the logic gate 
(12), to the gate of one or more of the MOS transistors of the 
respective series connected MOS transistors of the switching 
circuits (10, 11) of the slave side. 

2. A flip-flop circuit characterized in that, in the flip- 
flop circuit recorded in Paragraph 1 of the patent claims, the 
data transfer clock for the master side and the data transfer 
clock for the slave side use the same signal. 
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Detailed explanation of the invention 
Industrial application field 

This invention relates to an IC made up of a plurality of 
flip-flop circuits having a data transfer function, an IC made up 
of a plurality of flip-flop circuits having a data latching 
function, and an IC made up of a plurality of flip-flop circuits 
having a count function, such as ICs used for LCD drives and ICs 
used for VFD drives. 

Prior art 

In regard to flip-flop circuits of a CMOS construction, in 
the past, there was the device that used the clocked gate (1) 
such as is shown in Figure 1, and the device that used the 
transmission gate, such as is shown in Figure 2. 

Here, the signal (DIN) is the input data for the flip-flop 
circuit, the signal (M) is the storage data for the master side, 
the signal M is its inverted signal, the signal (Q) is the 
storage data, for the slave side, and signal (Q overline) is its 
inverted signal. Also, signal (CL) is the transmission clock, and 
the signal (CL overline) is its inverted signal. 

The element construction for the clocked gate (1) in Figure 
1 is like that of Figure 3(b). In Figure 1 and Figure 2, when the 
signal (CL) is "H" and the signal (CL overline) is "L, " the input 
data at signal (DIN) is written into the storage circuit of the 
master side, and when the signal (CL) is "L" and the signal (CL 
overline) becomes "H, " the data that is stored in the master side 
is transferred to the memory circuit of the slave side. 
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As it says above, with such a flip-flop circuit using a 
clocked gate or such a flip-flop circuit using a transmission 
gate, there was the problem that the gate would not operate 
unless the 2 signals (CL) and (CL overline) were used as the data 
transfer clock. Also, as is shown in Figure 5, the signal (CL) 
and the signal (CL overline) were opposite phase signals, and 
unless phase differences (ti, ta) were made as small as possible, 
there was the problem that the flip-flop circuit operated 
erroneously. As is shown an Figure 6, in particular, if the 
number of flip-flop circuits which compose a shift register was 
made n, the converter buffers (3, 5) which generate the shift 
register transfer clock signals (CL) and signals (CL overline) 
would come to drive the gates of 4 x n units of MOS transistors, 
and MOS transistors with large capacitances became necessary (For 
example, if n is assumed to be 100, the number of MOS transistors 
which the inverter buffers (3, 5) drive becomes 400.) 

Furthermore, if the capacitances of the inverter (4) that 
inverted the phase of the signal (CL) were not made large 
compared to the size of the inverter buffer (5), there was the 
problem that the phase difference (ti, t2) could not be made 
small. Also, by making the capacitance of the MOS transistor 
large in this manner a large surface area' was required, and there 
were problems the surface area of the IC becoming large and the 
unit cost of the IC becoming high. In addition, because the 
capacitances of the MOS transistors were large, the punch-through 
current for each inverter (3, 4, 5) became large; and as the 
number of gates for the MOS transistors which the inverter buffer 
(4, 5) drove increased, the driving power supply became large, 
the charging current for the inverter buffer (4, 5) became large. 
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and there was the problem that the consumed current of the IC 

became large. 

Purpose 

This invention solve these types of problem points, and its 
purpose is to offer a flip-flop circuit of a CMOS construction 
which operates with 1 transfer clock. 



Abstract 



The flip-flop circuit of a CMOS construction of this 
invention is characterized in that the input data is written to a 
master side data storage circuit by a switching circuit made up 
of a MOS transistor of one channel, the storage data of the 
master side is transferred to the slave side data storage circuit 
by a switching circuit made up of a MOS transistor of the other 
channel, and the transfer clock for the master side and the f 
transfer clock for the slave side use the same signal. 



Application Examples 

Below, a detailed explanation is given in regard to this 
invention based on application examples. 

Figure 7 is an example of a basic circuit of a flip-flop 
circuit of this invention. As for the signal (M) of the master 
side data storage circuit (6), when the input data signal (DIN 
overline) (the opposite phase signal for the input data signal 
(DIN))- is "H" (Vdd level) a^nd the transfer clock signal (CLl) is 
" H, " the switching circuit (8) made up of an NMOS transistor is 
turned ON and forcibly becomes "L" (Vgs level), and in the same 
manner, the switching circuit (7) made up of an NMOS transistor 
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is turned OFF and the signal (M overline) becomes "H." In the 
event the input data signal (DIN) is "H, " the switching circuit 
(7) is turned ON, the signal (M overline) is forcibly made "L, " ^ 
the switching circuit (8) is turned OFF, and the signal (M) 
becomes "H." In this way, the input data (DIN) can be transferred 
to the master side data storage circuit (5) when the transfer 
clock signal (CLl) is "H." In the transferring of the storage 
data of the master side to the data storage circuit of t^ife slave 
side, if the signal (CL2) is made "L," when the master sid^ 
signal (M) is "H" and the signal (M overline) is "L, " the 
switching circuit (11) made up of a PMOS transistor on the slave 
side is turned ON, and the signal (Q) is forcibly made "H"; in 
the same manner, when the switching circuit (10) made up of a 
PMOS transistor is turned OFF, the signal (Q overline) becomes 
"L." Also, when the master side signal (M) is "L" and the signal 
(M overline) is "H, " the switching circuit (10) is turned ON, and 
the switching circuit (11) is turned OFF,- the signal (Q overline) 
is forcibly made "H" and the signal (Q) becomes "L." 

In this way the storage data of the master side is 
transferred to the slave side data storage circuit (9) when the 
transfer clock signal (CL2) is "L." 

As was presented above, in the circuit of Figure 7, when the 
signal (CLl) is "H" the input data can be transferred to the data 
storage circuit of the master side, and when the signal (CL2) is 
"L" the storage data of the master side can be transferred to the 
storage circuit of the slave side, ^nce the si gnal (C^ ^J__^J^^^^^ 
signal {CL2) operate respectively at "H" and "L, " the same signal 
can be used. 

In the case of Figure 7, the capacitances of the switching 
circuits (7, 8) used for data transfer of the master side must be 
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larger than the capacitance of the logic gate of the data storage 
circuit (6), but by means of reducing the resistor (18) [sic; 
should be 13] of Figure 8, the capacitances of the switching 
circuits (7, 8) can be made small compared to that of Figure 7. 

Furthermore, the inverter buffer (12) of Figure 8 is used as 
a data buffer for the master side, and by making the capacitance 
larger, at the time of taking the data of the master side to an 
external section, it is more effectively used than taking the 
signal (M) and the signal (M overline) out directly. [TN: Not 
sure of this paragraph.] 

Figure 9 is an example according to this invention of a 
flip-flop circuit used for 1/2 cycle. The signal (Q overline) is 
connected to the signal (DIN) in Figure 7, and the signal (Q) [is 
connected] to the signal (DIN overline) . In the flip-flop circuit 
using the clocked gate of the example from the prior art, it was 
made a flip-flop circuit for 1/2 cycle by connecting the signal 
(Q overline) to the signal (DIN) as in Figure 4, 

Figure 10 is an example of this invention of a flip-flop 
circuit having a reset function, and it is given the reset 
function by using one of the logic gates of the master side data 
storage circuit (6) and the slave side data storage circuit (9) 
as the 2 input NAND gates (14). The reset signal (RES overline) 
is normally "H, " when it is "L, " the signal (M overline) and the 
signal (Q overline) are made "H," the signal (M) and the signal 
(Q) become "L, " and the master side data storage circuit (6) and 
the slave side data storage circuit (9) are reset. Also, as for 
the NMOS transistor (15) that is connected in series with the 
master side switching circuit (7), the signal (M overline) of the 
master side inhibits the input data signal (DIN) from becoming 
"L" when it is "H" when the transfer clock signal (CLl) is "H," 
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but it is unnecessary only when the timing at which the signal 
(CLl) , at which the reset signal (RES overline) becomes "L, " is ■ 
"L," when the input data signal (DIN) is "L, " or when the input 
data signal (DIN) this "L" [sic]. 

Figure 11 is another example based on this invention of a 
flip-flop circuit with a reset function: by means of making the 
reset signal (RES overline) "L, " the PMOS transistor (16) is 
turned ON, signal (M overline) and signal (Q overline) are 
forcibly made "H, " the signal (M) and the signal (Q) are made 
"L," and the master side data storage circuit (6) and the slave 
side data storage circuit (9) are reset. Here, the NMOS 
transistor of Figure 11 has the same function as that of Figure 
10. 

Effects 

' ^ 

As was presented above, according to this invention, the 
transfer clock for the master side and the transfer clock for the 
sTave side flip-flop circuits can use the same signal, and, it has 
the effect that the signals can be reduced to 1 compared with the 
2-phase clock used in the past, and also, it has the effect that 
e'lfrbhedus operations due to the phase differences (ti, t2) in the 
-case of the 2-phase clock is the eliminated. It also has the 
effects that: the surface area of the IC can be reduced due to 
the fact that there is 1 less signal, the unit cost of the IC can 
be lowered, and the current consumption can be reduced. In 
addition, according to this invention, there is also the effect 
that the number of elements for the flip-flop circuit can be 
reduced compared to those used in the past. In the case [of the 
circuit] used until now of Figure 1, the number of elements is 
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20, and in the case [of the circuit] of this invention of 
Figure 1, the number of elements is 16. 

Now, with this invention, the master side switching circuit 
is constructed of NMOS transistors, and the slave side switching 
circuit is constructed of PMOS transistors, but the master side 
switching circuits can also be constructed of PMOS transistors 
and the slave side switching circuit of NMOS transistors. 

Brief explanation of the figures 

Figure 1 is a prior example of a flip-flop circuit using a 
clocked gate. 

Figure 2 is a prior example of a flip-flop circuit using a 
transmission gate. 

Figure 3(a) is a symbol diagram for a clocked gate, and (b) 
is a drawing showing the element construction for the clocked 
gate . 

Figure 4 is a prior example of a 1/2 cycle flip-flop circuit 
using a clocked gate. 

Figure 5 is a timing chart showing the phases for the signal 
(CL) and the signal (CL overline) used in Figure 1 and Figure 2. 

Figure 6 is a connection example when a plurality of flip- 
flop circuits used in the past are used as a shift register. 

Figure 7 is one example of a basic circuit for a flip-flop 
circuit according to this invention. 

Figure. 8 is one example of an application of a flip-flop 
circuit according to this invention. 

Figure 9 is one example of a 1/2 cycle flip-flop circuit 
according to this invention. 
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Figure 10 and Figure 11 are examples of flip-flop circuits 
according to this invention having a reset function. 
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